Studies of thermostability in Camelus bactrianus (Bactrian camel) single-domain antibody specific for the mutant epidermal-growth-factor receptor expressed by Pichia.
Camelids have a unique immune system capable of producing heavy-chain antibodies lacking the light chains and CH1 (constant heavy-chain domain 1). It has been shown that, in contrast with conventional antibody fragments, the variable domains of these heavy-chain antibodies are functional at or after exposure to high temperatures. In the present study, the VHH (variable domain of heavy-chain antibody) camel antibody was subcloned into vector Ppiczc and expressed in Pichia pastoris. ORB1-83 VHH antibody recognizes the external domain of the mutant EGFR [EGF (epidermal growth factor) receptor], EGFR VIII. This tumour-specific antigen is ligand-independent, contains a constitutively active tyrosine kinase domain and has been shown to be present in a number of human malignancies. We report here that, although expression from P. pastoris resulted in a significantly increased level of expression of the anti-EGFR VIII VHH antibodies compared with Escherichia coli [Omidfar, Rasaee, Modjtahedi, Forouzandeh, Taghikhani, Bakhtiari, Paknejad and Kashanian (2004) Tumor Biol. 25, 179-187; Omidfar, Rasaee, Modjtahedi, Forouzandeh, Taghikhani and Golmakany (2004) Tumor Biol. 25, 296-305], this antibody selectively bound to the EGFR VIII peptide and reacted specifically with the immunoaffinity-purified antigen from non-small-cell lung cancer. Furthermore, thermal denaturation stability and CD spectra analysis of the Camelus bactrianus (Bactrian camel) VHH and heavy-chain antibodies at different temperature proved reversibility and binding activity after heat denaturation. Our results indicate that the P. pastoris expression system may be useful for the expression of camel single domain antibody and the ability of the expressed protein to reversibly melt without aggregation, allowing it to regain binding activity after heat denaturation.